Contents:
General Aspects
1-Aryl-pyrazolo[4, 3-c] quinolin-3-ones 1 reveal interesting structures because of their potential biological activity [1] . A binding study on bovine brain membranes has shown that 1-aryl-pyrazolo[4, 3-c] quinolin-3-ones 1 bearing different substituents at position 4 possess activity in displacing specific [3H] flunitrazepam from its receptor site [2] .
In this paper we present new strategies for the synthesis of 1-aryl-or 2-arylamino-pyrazolo[4,3-c]fused heterocycles such as 1-aryl-pyrazolo[4,3-c]fused quinolines and coumarins having hydrogen-, methyl-or aryl-substituents at position 3. The cyclization conditions were studied by differential scanning calorimetry (DSC).
Synthesis of 3-Acyl and 3-Formyl Quinolines and Coumarins
The preparation of 3-acetyl-heterocycles 5 (R 3 =Me, X= NR or X-R 1 = N-(CH 2 ) 2 -, resp.) was performed by alkaline ringopening of pyrono derivatives 3 , which were obtained from anilines 2 by reaction with 2 moles of malonate [3] .
3-Acetyl-4-hydroxycoumarin 5 (X=O) was synthesized by acylation of 4-hydroxycoumarin 4 with acetic acid and POCl 3 [4] .
The formation of 3-benzoyl-heterocycles 5 ((R 3 =Ph, X= NR or X-R 1 = N-(CH 2 ) 2 -or X=O, resp.), was achieved by Fries rearrangement of the correspon-ding 4-benzoyloxy derivatives 7 [5] , which were obtained from the hydroxy heterocycles 6 by benzoylation.
Ringclosure Reactions to 1-Aryl[4,3-c]fused Quinolines and Coumarins
The reaction of 3-acyl-2-quinolones and 3-acylcoumarins 5 with arylhydrazine hydrochloride gave 1-arylpyrazolo[4,3-c]fused heterocycles 13. These compounds could also be prepared by acid catalyzed thermal cyclization of the corresponding 3-hydrazonoacyl derivatives 12 [6] . Another synthetic pathway to 1-arylpyrazolo[4,3-c]fused heterocycles 13 led via 4-tosyloxy-3-hydrazonoacyl derivatives 15 [7] , which were obtained from 12 and its sodium salt 14. The cyclization of 15 to 13 proceeded so quickly, that no other substitutions of the reactive tosylate 15 could be achieved.
Synthesis of 4-Azido-3-hydrazonoacyl-2-quinolones
Azido-compounds with reactive ortho-substituents such as acyl groups represent highly reactive intermediates for ring closure reactions [8] . For the preparation of the 4-azido-3-hydrazonoacyl-2-quinolones 18 the corresponding 3-acyl derivatives 5 were reacted to the 4-tosyloxy compounds 17 via 4-sodium salt 16, followed by azidation to 4-azido-3-acyl derivatives 19 [6] . The last step was the reaction of the acyl group with arylhydrazine to the hydrazobe 18. Attempts to use a reversed reaction path by azidation of the tosylate 15 in order to the azido hydrazone 18 gave no reaction under mild conditions, whereas at elevated temperatures cyclization to the pyrazole 13 took place.
DSC Investigations and Ring Closure Reactions of 4-Azido-3-hydrazonoacyl-2-quinolones
The cyclization conditions were studied by differential scanning calorimetry (DSC) [8] . The first diagram shows a typical DSC-plot [9] of an azido hydrazone of type 18 having a reaction peak starting at about 150 o C followed by the melting peak of the new compound which was formed at 190 o C by this thermolytic decomposition. Thus a DSC plot offers for the synthetic chemist a lot of information such as reaction (in our case cyclization) temperature, melting point and decomposition range.
In preparative experiments, 4-azido-3-hydrazonoacyl-2-quinolones 18 cyclized upon thermolysis in the appropriate solvent (given by the information from the DSC diagram) to give 2-arylamino-pyrazolo[4,3-c]fused compounds 20. The structure could be elucidated by "deuterium induced differential isotope shift 13 C nmr" experiments [10] showing that the structure can be assigned rather to an arylamino substituted pyrazoloquinolone than to an isomeric arylsubstituted triazoloquinoline.
Only in one case, under exact reaction conditions, we were able to isolate from the 4-azido-3-phenylhydrazonoacetyl-benzo[ij]quinolizinone 18 the 1,2,3-triazino[4,5-b]fused derivative 21, which showed characteristic shifts in the 1 H nmr which differ significantly from the spectra of the pyrazoles 20. However, on purification, this compound decomposes quickly, which made it impossible to get exact
